Al elgs] A A A=
The Korean Journal of Cognitive and Biological Psychology
2013, Vol. 25, No. 4, 383-401

A, g3 F04, AT FH7t
A3 f= AR PR E 2H

A @ 4 s A A 3 & &
F st el st
& PR A, 0 Fo4 aen AT Fertk AA fE AR vNE Gne o
o}_wl A % Aje Aol FAHAL. Y 1E F= A3 A Ag FRe uhe 4
ol
=2

A F= @] Aols
L-cone W& 2}5090th A8 19] 22} %= o] S-cone THEY W} L-cone HEY wfj ZF
ol

ohugich. Aol A4 AT FH Felel Scone HE T3}

A3 = @gol Uehdor] Aol Scone AL W FE Ao] Hekael A AH FE

Aol Jbl AT AL AR A fEAYE] GRS TAE Aoz et 49
2004 B2 F0h5 Aush A FHsk A fE @ |

So gel 9, A4, 3o A A7E AgE A3
Fo57} w20 s A GEBge] FoA AU olei@ An A fE AY
Aol AlzZgRARe] 27] Brsh Belo] Brh A% AALGh

FHO] - Ml Rz SA Mz S5 RE M ZZF FIE, S-cone TE, L-cone ITHE

LS SHATGE ALITALAAS AT AR SJsid ATALE,
» o AAES AT =BS54, BEE A3,
F A A5, S A2, Gt 3% A5 FAT AR 410

E-mail : com4man@gmail.com

gg
do
o

- 383 -

£ B9 Jopugith A



ootmmﬂ .Immmu o =
T D" gLy R T e S S
G A TR s Kmq_.mﬂo_ﬂ_szo_uii]m_.
ﬂulﬂrmﬂ_.LuAmﬂ,Ul H.nxmm_.ll_w&a X = %oy
ut:ELmneﬂa = & W N WE T P E g W
% Uﬂﬁ%i%ﬁ Hm%d_.7ﬁﬂﬂrmﬂ1noﬂﬂ%3
= wm X ® 4 mo = MO ) X
ﬂ,mﬁ:ithMMbtmwll nﬁnﬁ_.%otooﬂdl i@ﬁﬁﬁmﬁﬂoﬂﬁq
%wﬁ&%ﬂm%# Tygoe® I X ® ﬂ#ﬁa%
— 3§ B JER
o = W g ok ﬂ%‘dzr T _mD P omE T
Ly B I P (G S et
BoSkrazd [REsTHl TS
mﬂﬂaﬁd.é.izﬂdo.%ﬂ _.ogumaoalﬂ = =
o M e i GG BN Gl P v M g
ol %lﬁr1gﬂﬂﬁaﬁﬁoo§& W of @ m
wm T oS g G & o o5 B %mﬁmaivwnﬂﬂ?g
%Eﬂimﬂﬂéziﬁ%E%Mmﬁzr%%ﬁovﬁ%Aﬂj%%
° 2 = A o0 X . o=
o} Wm@mﬂﬁLwcoﬂﬁo_u@Wchrﬂﬁi o w N oo
]Ltmﬁw‘_xﬂzTHmm_lﬂHﬂ/ lrmmcﬂoﬁwﬂ:i“ﬂmu,o'ilﬂrogl
G C T ol L R I TR I
S R Wl Wl = woR E of ou o T oa T o
o M- § 2o o 10 of th B w WP T
o oW N N R T T
o W %o = B X &
o' g - N B o ~ = .
10® w3 =R o W )=
@eﬂdmn,w_w%ﬁﬂ___afrAwmwﬁo_ﬁdri%iﬂﬂ%
o Bl oF X l.lm1 g = ™ mr Py R 1ﬂ..rm N "o R/ i Y
= o.m.mmE%ﬂ ﬂ%qluuuﬂﬂﬂuﬂl%ﬂ
pE§FELF RTINS e A
wr AL iR aw B g e 7 R R
A T EZE X AT Amﬁﬂéw@@]x%ﬁzﬂm
N ooy B 2 = 8o L I S 3
SETEERELETFERES SOEDE S T
L - a7 )
m_.auaLMDLw.TmJolr_WrA,_dhﬁm_ﬁﬁm%%ﬁmﬂguaaﬂﬂ%mm
o =r ! —
_ﬂﬂ%ﬂwm,%ﬂ@m T c_agma%%c_%o%
m:_mm_.q\m,m.w.hu i_.Eoﬂ%Lﬂd_ﬂUrm HT ﬁﬂLﬂrz_aoE
o 2 E g o iuﬂmmﬂz%i il g
W= 8 S S wT ol o &ldﬂ%Lﬂ o
AR B R A m@ nr o X3 o o o)) WL M dr U
1_.m_|_ .rl»C?.Z = ) B X LS~ BN
SRS BT S woT g o
SES DRSS LS PES T T L RN N
o R s 5 @ N ™R N T ~ o T —
ux@mw%wﬂﬁ?;ﬂv?mqlﬁwa.mﬂoﬂ
S X % 9T oo N =

- 384 -

ok
aftio| Aol clzA| X|Zt=le saolct



S FOb, A= EHPE AR 5 sl 0jRl= 21

Halttal & 4 9 THEngel & Purmanski, 2001;
Singer & DZmura, 1994). A tu] @Az &
gl A F3k @R A A7 A= F
T Aol wep A7 A3t daF el
23 A7 eE Al ol ofHTh oY
& AR w3k AR wiF ZIAES delw]
A3t ANEEL ALE1 YrhHCao & Shevell,
2005; Monnier & Shevell, 2004; ; Smith, Jin, &
Pokorny, 2001; Shevell & Cao, 2006). ¥ 17-o]]

M= AR F5h @Rl dFE A 5 Sde
HQE 2Hste] A 3 Aol frEHE
213 2 wF 7IAE ARt A4
S4€ Fdste AA T3 ddolgte &
Hrpe FH Ao] gs ol gtk )
He st A4 f = ddol o AHA
xdo] & F gtk £ dApeME o] FHH
AR F5 A A dder A9
th

AR = @ tie Y AFES TH

fr & o

=

1%
o
_c>‘15
o
>
12
Jo
fr
i
e
4
0,
-,
[}
Jo off oy
fo

1=
lo,
ol
&
2,
I
&
a4
Y
1o
re
Ay
il
o
o
=
i
Y Kl

HBE AAEt Y TthMonnier & Shevell, 2004;
Shevell, 1992; Smith at al., 2001). Smith, Jin L
2] 31 Pokorny(2001)= CIE A HFE ¥
A g 71N A FRelA tget F
A FEot F= Mol A fx= &
A= &35 Polhsitt. 1 23 f =
THe A = dRd 9T T4
STl Monnier®} Shevell(2004)2] A Fol| A&
Smith &] 279 AFere g A3yt oz
HAk o]E& FAA whE 71N A FH3fo
A B g gl dlste] i A T
Astdth. FA wkg 71Nt A AR =5 F
[ o7 o|FolA Utk s F&
=

A
A
] L-cone?} M-cone®] HHg-S FHUlgt FA

L

=
T

1o

=
=
&

o
i
=,

5O =

o

it

A=)

N
Q8

& A7

e
=

13| 2. ShevellZl Monnier(2005)2| Algiol| Al2E X2

of. SN2 HelS 0|FT s

S-cone I{E A}Fo0lct,

- 385 -



Felell A S-cone®] WHE el weEl A 7E =
MEZ o|FojAUtt /| =& S-cone?} M-cone
9] dHk&o] Hu3t EA|E L L-cone o wWHETH
geAls AER FAHME o] dAFelA
Aed Rebz seae o Hel gt oz
I/ EF Fe 2 Scone HEIL AFol9le
B o] ATl AR F= @il BEHU
Monnier®} Shevell - S-cone T{EIQ] M-S ZA1Q
Fead 2= AT 2 23 F= A
o] HejAlz} gidAlo g AW S-cone HEY

L A fE @] BAEYL B &
o= A §% @i AuRoz &
VERA] kT Smich To] AT ZAdet
Monnier2} Shevell?] A A3} zpo]& A5
AgE Az g Aol i A3 dH 5
o ofa WANE Aol STk Monniers)
Shevelle] AollME 28 29 o] FHA &
A ATE e 9 wlan
AA} Ae] w17} o wske) WG] Smith
o] Ao 3 H#IM yad A=SaH
19 Feo $AE A4S Aol AFEa
3 A A}&ﬂ nE *“«l 5‘%71-‘% TdsA

o

h =

2 4 9vka 44 = A4l fudt
A AR A % AR 98E F 715

o] At} Smith, Jin 18] Pokorny(2001)2]
T Aol w2y A4 Ae A fE @
o d&s FA &drh o9 2] Monniero}
Shevell(2004)& S-cone TE RS AlE-3}o]
A Aol B3 ojugth oS 4
A 719k A ZFE (Macleod & Boynton, 1979)°] A
Scone ] AL AW AL PAHL
o A A s Fol AR ¢ % ge
IFEJI 1 FY] g 2 BHS, w2 A
Qo) Ahsh e ANEE Age Ay} vl
Sl A1 & el He A4 A 2
AA AR F= fiol AsAl AZEHA
Monnier(2008)= HAF Mo 5 & gk 28t
I FHE Yolie ATE AIYsHg o
23 AA Ae A7l §= A5 Aol
ARG v Az F= FAdo] et A=
T} Monnier®} Shevell(2004)2] A9 Monnier
2008)2] ATFAME Scone HE AFHHS A}
$39T K% AT A4 ) W7k EA
B A 4 7S ares) 2
Aol T g 03%19} HVWWE

T A

A frie
A I FIS(spatial frequency)e| Tl 7| &
A7 ABSo] W P Eskd wa
A5 fEe) Aesk v dee & g
(Barnes, Wei, & Shevell, 1999; Biuml, 1995;
Delahunt &  Brainard, 2000; Derrington,

Krauskopf, & Lennie, 1984; Jenness & Shevell,
1993;

2005; Singer & DZmura,

1995; Sekiguchi, Williams, & Brainard,
Shevell & Monnier,

1994; Smith, Jin, & Pokorny, 2001). 33t F3}

- 386 -



[e]

52
30 —

Th(Shevell & Monnier, 2005;
Smith, Jin, & Pokorny, 2001).

Smith, Jin 18] Pokorny(2001)2] A<}t
Shevell#} Monnier(2005)2] AAollAl= 1 cpd ©]
AZAA A e Bge] AzEielck
£ AT BE 1 qd 99 Aol A
s} d’go] YERT) Smith Eg} oﬂ;Loﬂ/q
Aol 4 cpd, 6 pdd W= F
Hglen 2
AFelA A 53 @il 7}
. HHA Shevell#} Monnier2] O‘j?oﬂ
#9571 33 ad L W A R
| 7 el ArERen) A9 #
g7 o oo g L-—_o}zl
#ito] zHastdarh
ool A LR AL %
Monnier®] ?i?"ﬂ*ﬂ*
Sl sk 214 4

R e

=(2001)<] Oi;Loﬂ o 73;(]. o] 2=

A& Al&34 E]— S-cone ¥ A= ]9

Qo) #AS Pl 2 Bet 9

AA = QY FANE S € A4
FE @Y B AFE Bol ol Foizont
o AE] PEAoRR AASAL Fud
Ak old AFES 2 AelHoz T 7
AE E 4 9k AAE 2 a7 AHeE
ASe TR A9 FRS 3 Wl
Ay AL Aol AHEE A9 WS
BE BAG W 9 Al E 4 A
&8 A9 W9 AolE TG 4P A
§9 o] th2s] WEe 97 Azt 54

7Fed€ WA 4 g

= =
th e Aol AgE Aol B Hol7t A

=
Jo
i
r U
ox
2
o2
o
tlo
N
3
l
N
o
)
s

g Felolu il mge] A5ew v
7] wEoltt. webA A AREE AS

40 o

fopl o }-ﬂ
re
-
2,
o
r
)
offl
S
ek
ox
tlo
Jo
b
H‘F

o,
&
:>|4£
Ho
o
rel
o
=
=)
r
ol
A
Ll
oS

O
o,
s

AL¥e o
O
z
:)l.lé
Ho
}-ﬂ
0?4
=
o
_>‘~1_‘

fu)
~ to
e okl

N
i)
)
ox,
[
N
1=
Ho
it
ol
oX, L
=2 o

o

ot

tlo

e
N

i
ofr
o,
xR
-,
—
=2
o
(e~
1
R

12 >
(¢

0.
of
il
ol
rr

(

ot =
ko
Lo
rO
Mo

o 1
)
[t
30
Au)
NIy o Ho
o H1
4R e o> o
O_>L [4.\&[_4 o_‘>j,
o 2 o
-2
Ho
=
o2 o
r e
4oz H o
) R P 1

N
lo
r
2
N
-

- 387 -



AR A Al mAs ZAE dofRgith. S S I oAl 7] Ao 7AH
AP oM AA i @Rl dEe = A dl 7P S Al 2 Abelel] Sle A
AR £ Fo] sl g3t ke mE = ARSSE
AA frie el wstet A5 geiE 54
o whe A3 fr= @] AolE dobrgket T H
28 1. 7= M3 AL M9 SRIL MR A7 @ e Aol EAHe 9
Mz 7= SA0 OXl= &3t xohe Wl We] ArdHoR ddd Wrletsl
thool5e B FRea Awset o
AR 1dAE A f= A3 9FE F o AR Felslen AlEs AAAe o]l
B 94 8919 Ao Zuts gotEgint 4 glH
A e ddel TR e Mg Fad
9d2 she 29e Al Aejfta & & 9l X H AT A Y= 1024 X 768 =
oug WA = A9 9T A Al 1791A] CRT BUE el A= -

:

o g3 Aol A spHe HeAelda Aol Al
o] A7ty AlFUE W EYE W)= 03 dm’E 5
3 9 FFHE 9 A 7 AHAS B 2 A 34 GAE Minolai}
Aol 9tk A 4= Ao Mhue] & 9 CS-100A7F AFRETE B Afo] ALgH
& Yoliy] fallMe A A 9 v A= 3" 33 Zo] §4 1% ez 1A

4 4 Qe A3 WlE BAT Best 9L Athad 39 A4S 4A AFel A1EE A
9o fE A4S Ao 94 4o 9 & £A5 & Ao 44| Ao ohd). A
BHo] AzEe Aolme Zeld wolug @ ASE AT A Y SPE 3
A7 g EAGE Aol 228 4 . A AAE Falo ANHAL 24 WAt
o] mek A 1M A2 Az W AFES PARE ABd Wt B 593

$= A3} A4 A R A BR 2k Ade] $12 BE AFe] A

]
A FE A mHe 235 dopEsith. HUh AF9 AVl= A AlZkvisual angle)
Ao A BE e A 7w A o' 70 X 7°0la FAFAFE 4 opdolR
A Addadnt [ SellA ddg F 1A "%(5’“%& Tk xEle 2 < 05
MO R Lcone ME AFE WEJL 5 FolH  min). FLA 7IF A 2 EMacleod & Boynton,
Ayt T 7kx] Mo @ Scone HE A=EE w1979l M A= MES Addle] AlgElH
EQTh Al f= dAol AZdEE Ae ZF th af 400 AAE vRek o] xFH-E M-cone
el EF wet T FFEH F o] FFEer 9 HS thH] Lconeo] HHEF H] &S e
22w MD}. AAF AL ) &S 2FAY st = LLAM). yF& S-cone®] HEE H[E&S U

- 388 -



R - ST - HOH /M, 37 F04, A5 FER MR KT BAl DR 1t

mar
0>

f At BY N HlD P

13 1 A= AL stEe 2IFollE HAF XS0l AR
ol

|_

|2 X=0[ HMAI= ACE.

20
15 S
A
2
3 10 Ly O e} ®) L,
=
wy
<>
05 | S,
0.0 ' ' ' ' '
0.60 0.62 064 0.66 0.68 070 072
L/(L+M)
T2l 4. Ag .Sy It S; £ S-cone mH X2 7

L-cone TE X|=o| R Mo|ct ciMd

JHe Sl THoZ FA|E AMe 7*A+ AMS olo|sict,

ERdths = SL+M). S-cone T E Aol ALE L-cone B A}Fof AlgH Mo BZ A 5 Y
H A BN 5, Y = 066, 1.5, 15 «d/m2) = 071, 1.0, 15 od/m2)T} ZE( 5, Y = 0.615,
2 g Mi 5, Y = 066, 05, 15 «d/m2)0]L 1.0, 15cd/m2)o]0 e T3 4ox] EFZAS
Hepdl e s 2 A s, 2 FAEITE L B, 254 L, 2 FAEAT A4 f=

- 389 -



ol AztEE oo A a8 4olA
A =PYEZ FAFHJY, 5, Y = 0.66, 1.25,
15 cd/m’, 0.66, 0.75, 15 cd/m’, 0.66, 1.0, 15
«d/m’, 0.635, 1.00, 15 cod/m’ 0.685, 1.0, 15
cd/md).

AFe % 4038 A= 24 2 X $E3)
= A 212X ffiEHe A 21 5 X ke

E FAEAH

= = = - T 2% 3T =
a3 A9 WE 28 A SRE 3
4 B FAAA $RE 24 dAze

heterochromatic ~ flicker ~photometry(HFP) A 2}&
ARSI sk AdAld Bi71E s oF o
= 5 Alo] Wzl ANEE o o
T Ao Wzl £ 15 cydefseco] AT A
) £ A3 A5 fE Aol
ZeE o), % 971 Aol ANE F 5%
= 45

g9 # Agel Atk

R

2
v
[
O

lo
>
024:",
D)
4

o
B
>
1
rr
ol

Aoz AgHen oHg Aaprt 403

SE A

[¢)

i}
I

g
rr
lo

O

¥Z F XSo] M SEE w3 XSe| Ho| FYscD
LoE gnd w2 330 45 =Te FHR

T2 6. A9 101M X=0| MAEE HH| oAl

-390 -

=l



= 't

x

&oil of

i

(-h

P

T2 2ofs

b

Ao
aups

§ THS KT Mo| Baol B of Xj2tE HAl

LEHHEY,

Mol BRg

Zct.

g 20

= A Atolof zE & Az

- 391 -



A SHATh. S-cone HE 25T} L-cone &
Al ZE AR f= Aol #EEI

ZH | ATl A = Ao FRd 0
ate]7b BEE AT S-cone TE Al 2YE
dAe 5ol @2 Tdsta &9 @2 vE
Al AR Ao HZZE AellA olFd FHiE 3E
A7b = Aol Z3ks yebdT. Lcone I
d A5 a2 zede 59 g ogﬁ}l’ s
o w2 gE Al AA Mol 7hES el A
R i g A= A R s B i

e

]

£ & F Utk AFo] Scone HEQD AF-
T Ao] Bl 5, Y = 066, 1.5, 15 «d/mHY

W F JEA] AAF A s, Y = 0685, 1, 15
o/, 4,5, Y = 0.66, 1, 15 cd/m)HP} A2 7
A Ao FHZC s, Y = 0.687, 143, 15 cd/m’,
L5 Y = 0668, 138, 15 cd/m’) Ale]e] zfo]7}
A YebgHn. ol 7129 Scone FE 7}
&AM AT ARET dAste 2ol
TKCao & Shevell, 2006; Monnier, 2008; Monnier
& Shevell, 2004; Shevell, 1978; Shevell & Monnier,

1) S-cone BB HFEAo] FgIKE, ,
p<.001), FAMANS] FEIN(F, ) =148476, p<
00D, frEARE GAe FaAgat
(Fi g = 94.599, p<.00D)E BF BAHRZ {9
A ST L-cone HEINAE FE=A O] FE 3}

p<.001), /‘V—‘H FEY

(Fuq) = 71.173,, p<.001), Fr=Az} i}l A

SR BIN R ) = 22.302, p<.001)E‘ R

Hog fFostth £ AFolAe H7kate A

ZHE A wkgol Ao fAlste  EFHEAF

0.000425-E] 0.062.2 wj-$ Zgkomw o]& <&

ZA%F Wkgo] A9 fate Afxa BAHL

2 fFonet 23t el wekd BA A

% Axte] AEAde] §itku wdsie] B4

= BA A% 235 Agsta 47 1y ZoA]

Uehd d7s 24895

=14807.384,

(F( 4= 22.747

2005). L-cone &l 2}=2] A % o] H
2R s, Y = 071, 1.0, 15cd/m)3 224, 5,
Y = 0615, 1.0, 15cd/m2)%l A% 18 69] (\p
of AAE ukel o] Mz} 2Z4H M| 2}
o7t AAE FAT F A BT AX f=
o] HEAE AT

ALk Ae] FRel w28 69 (7h,
oA B 4 A% S-cone FEY AF
L-cone FEl z}ZFo| A BT AA} o] S A
ZEol 3 ¢ s, Y = 066, 1, 15 od/m)L
o AR = @4e] 7Y AskAl A2k ST

A8 19] A3} S-cone IE A= L-cone
B A5o4 B A F dAo] ek
= A e Ade] opd i) F3) Aol
YERStTE F40A 71e A 23] #ARE @ T
A0 2= Lcone HE A=A HTE S-cone
HEl A=A AAR e 2 Zkd Wste] o
A vebgth 2 olE g X3 tia
S AR R A = dde oo r &
Mate dde Fo7F desith a8 62 B
™ S-cone FHEL] WO < 2)¢} L-cone
e Mo </ < DE AL 8}04 H] &2
o7 AMslE L I L, o HE A FA9
Aol § F 5, Abo]e] zpo|Hrh At} uhe}
A S-cone FE1E] WstZo] T & 4 Utk 1
ey A Az de g Wshrh HEA]
A 7+a Wsle] oky FAAHo|AE Yri= A
= aslokgitt. dlE 5o FAEE I
I b Atolo] Azt dabgat Aupd A
olo] ARttt JIAIRE 7] FoE & o

H]Z:gﬁ]io]%]—t— o= A 2o B S

- 392 -



SEHZE MR R Sl DXlE 2

Gl

2 & gith

I

i)
b1

-
n\f
= 50
=

A
=

aw e
sl
S o 4
( o
OB A

1o
=

131 Shevell(1992)2]
A7 ARG 2 f= 99

2718 A5 A

62

-
o
—’Y‘—I‘

T

k=)
o
o

Hr
rlo

Jo Lol o f I o

b
r (
oz
o,
oy
ol
-
S

o
b
o
Ho
b
i)

(
-
1

N
= é“‘l DL
>
o,
o
>
kv
ru
o

#e Ao] ol

fo
st
k%)
32
)
i

Aw AR fx @il J3
HZE AT} S-cone HE A=A S-cone

& 1 E A L-cone®] REERF THE A
A s Y = 0635, 1, 15 cd/m’, [ 5,
Y = 066, 1, 15 «d/m’, [ 5, Y = 0685, 1, 15
cd/m®) Z| A S-cone?] WH2o] Z7tel T AA}
A s, Y = 066, 1, 15 odim? [ 5, Y = 0.685,
1L 15 cdm)ellA] A3 Fx @go] A Vet
Yot L-cone TH® Z}Fo|A] L-cone®] WG
24" A S-cone®] HHERE THE Al 7HAl AL
Al Fo| A e L-cone®] WREo] FAI T A,
5 Y = 066, 1, 15 od/m® [ 5, Y = 0.66, 1.25,
15 cdim)ellA] A F= dldo] AA Vel
t}. ©]& ShevellZ} Monnier(2005)9] AT Az}t

AR 3 S-cone HE A AE AAF A
L-cone B E AHA} Ao y =

= @ A7 F=el dFE vA

A

ax, #rol

BA

Ho
b
gl
ox
o Mo
e
o
\y
v
D)
4
1o,
-
ox
1=

P
T

g A% A o
Aojub7] = GrekShevell
2005; Smith, Jin, & Pokorny, 2001). WElA F
% Forel $EE vl 2] A
£3l @io] Uehte Lobz Fesh Ytk
AR AF Feloll HHAE A FE @
ol Bl dEd & 9 Aold 33 F
st AT Fesl A HE B lAE
F3& 49 2014 Folugich

& Monnier,

Al 2 =7} Fhj4o} Xp29| HEWI}
M 7 SA0 0jXl= &0t

gt e FAASY A wde &
534 %t} L-cone¥} M-cone2 Bom 23}
A|qE S-conee TR FJA|Eol H|sle] 1%
A oA Sleh olHd FgAY M
o]l M) = Aol dFE A 7
o] 3= ot A=F9 ¥ FIF(spatial
frequency) & 2Aete] oS dotE & e A
olty. A AFEed w=wl T Fart
AR o Aol = mA F ATKBarnes,

Wei, & Shevell, 1999; Delahunt & Brainard, 2000;
Derrington, Krauskopf, & Lennie, 1984; Shevell &
Monnier, 2005; Smith, Jin, & Pokorny, 2001). ZL

- 393 -



o] FAE g3be] thelME Ual 33 opd oA R Eolbd A A B3
BT U AFAE ¥ S s, S Adel B shabA £ 47 ol A
23 Pokorny2001)2] A ZAFpe} Shevelld} o= F 7] o] wFol| YEIS & Slth
Monnier(2005)2] A Ade F3F Fapd A A 2 ShevellZ} Monnier2] Oﬂ:r“’ﬂ/ﬂ A=<
el A e @Ae]l Gt Haskgl I3t Fukg Rl #AIRle] A4 A e
o % AT BT 1 od BUF S B B 2N A 4997 922 5 9

Fool A s e @4e] AAEAY. 1 EAR AR A FEe] 9EFS Es]

v
i
N OH
)
N

T

é.ﬂ

21} Smith 5(2001)& o] 50| A3 ?%*d A Y Utk Smith o AFeAE A A
5 % 3 FoE MY =9d 9 opd 2 S5 ARESIGIAL Shevell 3 Monniers FA1Y
d w A T3 Aol JHE Al Aol AFE AREETh oleld A5 FE e Aol
g Husigith ¥HH Shevell?} Monnier2005)  7F A A Zte] daFS w|HS S Uk ol
o] Ase] wEd 2= ¥+ Furl 330 il A 20dE AL A, A9 A

cpdd W A f= @o]l P A dol & We R v 3 oA, Jd A5E B

(2h) (0 (eh
Ozl 7. AF 2 X=F oAl (7, (W), (Ehe S-cone TE X=0|1 7 cpd AH=olct, (2, (abh), (&b
£ L-cone & A=0|0{ 11 cpd A=Folch (ZhHet (2h)= ShevellZ Monnier(2005)7F Ak 2}
Ze2 M8 X302 (Lhet (oh+ = AFolct, ofx|atez (o}), (Hh& &M Xp=olct,

- 304 -



2 ZIb, 90| EEpH A

i

L Y0 DXlE 2

A
I Ao Fel mE Eﬂr‘é gl Hﬁﬂ
S-cone ¥} L-cone TE1-S AFE-3FSIT)

A

A L AT A 13} FUE FAES A
F39m, A 194 SR BB FA%
A AZe) Ag AT F= Ae A

Aol AVe 474 Al Zvisual angle)_(li 7°
X 7olgieh A%l GHe 49 19 A%
598 geel S AFE Wl 5 A
23 G0 ATe] AEHAT AT B
= SAZ FEHNAL 44
cpd, 2 cpd, 4 pd, 7 cpd, 11 pd® T = ATH
A el EE o AT B Fobe
& SRR 2ele] Z3k FL) AN
atgich. Ao ABst a8 7o) A=A

Ju—

g = T 1203(FHE A= 2 X freske A
27 2 X 33 FI 271 5 X A= |
27 3 X kg 201tk

T3 Fhpeh A=e] Gl wel AA f
€ Bt dAeA aea

Sofl e A gH] Aol VERPIE st
2] dolHkth S-cone Bl A=} L-cone I
8 A4 Ao B9 W FE Aol wt
Az A Ae] AaTe Tl Hel A3
P d3h 2A gEA @9k7] Wil o
A Age] Hagtez ad 8o AAEY
). S-cone Y A= 27T} L-cone HE A}
= Z2AE Hud 23 F AN BE A

A % @l JERtT Scone SN E

2) Scone B ZZANA HFEAo] Halad w z}
= gejo] FEINF,, = 1311174, p<.001), Tt
T FEINE, = 32123.082, p<.001), A
= ™9 3 FIe AsAe 29
(Fisp =96.142, p<.00D)E BEF BAHCRZ {9
3t} S-cone HE ZAA SEalo] ahelal
d w A5 FEH FEINF,, = 21466.422,
p<.00D), ¥t FIFo] FRINF, ) = 8685.042,
p<.00D), 2= e} FI+ FIkro] FoAE-
BINF = T17.812, p<00DE BT EA o
frelatainh
L-cone S8l Z7dA] §EMo] B o =}
= oo FEIF,,, =8.006, p<.001), &I F
4o FREINF ) =9.341, p<.001), A= FE|
ob T Fkeo] FEAE EINF, =113,
p<00DE EF FAHCR Foklth Lcone

HE 274 fFEAo] =AY u 2= FE|
o] FEIF,, =9.849, p<.001), T FI59]
FEINF 5 = 16823, p<.001), A= FEjet F

7+ Foge AEFE BT (F = 10444,
p<.00DE EF FAHCRE fofsidith
Ao e Frpae] Azt A wkgo]l A
o] fAkstel BFAATE A 0o TR F
(0.00001%-E] 0.006 2.2 wj-$- 2gkow] o]z <
3 213 whgo] A FARE A¢zat FAA
o7 fowg A3t st whebd 574]
A= zé;‘(]_gl AgAol gt dste] ERo|
Ne EA A% Ade ysin o
A vehd 23ks BAE =

A3} ZEHE

- 395 -



nr

(7B S-cone THE X}=2oflAf X}

el 7T Ao o2t x|

L-cone T{E X=Fol|lM X=

(-h

Zch.

g 204

Heflol mose A3 e

a8l 8.

ojsi, sAe ajelalout

9

A
o

AH
al]

3T

ol

Tl

- 396 -



(b 3o, K=o gEPDE AR FE Edo 0XlE 21

FEAS] 2e4Y A 32 okt B4
G5 A = Wgel © el eksk
499 ASAE 37 FoHrol a A
F= A4l o AAAE Aol kel e
govt 2l Aske Btk Leone SR
Ae fEade] B s 2549 1 R
T gl B Fuet wobdsE A4
FE Wge] Fspl AZET A7 An
AZe] Feisk BAgel T Fash wob
A5% A3 fE @] Zal AdEE 7
ol UErgthad 8. ol 7129 d7sw
QAahe Ao,

T FIAE7H 1 opd B 12 3 T3
FoA AR = d4do] AAETE He
Smith, Jin 18] 3l Pokorny(2001)2] A, Shevell
7} Monnier(2005)¢] A = Thel dX|skTh
Tt w5 We F A A A
oletaitt. Smith 5o ATl e 3t Fo¢
7h wobglel met A AA fF= Aol A
A Azt B Shevell?} Monnier®] &tol
Me 33 T 9 AIEG3 pd= He
W A=A s 2 dio] Hadhe 743
o] Yeltt}. ShevellZ} Monnier®] Aol A 7
AL A gl Fol YT wEe] =2
A 23 AA A Yol Hlal
A Fgge] HiHor vl Zolx]|AH
. o]t O]Tri &% Alo] oddko] 7hAa
=0 A5 3 T

2 7‘41\} A oﬂoﬂg] xze 3 H
o A HlFS LHH
AX= 7 pd7HA= 33 3

o
B3 F= @go] ZaHA A

3t

i}

b

¢

m >>‘5 £ o of
N
N
olf
o
S

Mo

H|

>
i
2
F}E 41 o
ol
12

e
-

ZA171
w7k Eo

2157} o

B
u

3
=] .20 O
st gm0 $ES 6

oy

oly

Ak 7Ago]l ATk ol2ldt A3 L-cone
HEATOI} Scone HEAZoA
Ao g AFEJT w3 A= HA
AIglo] ol2fgk Agke] ekt

Smith 5] AFE AA|ot= A37F ebsk
oy o9 AFgNME A= HE(S-cone
HEl, L-cone HEHS AAHCR BAlA] &
Sttt o WEel B3 Foe] wAL AF
o) A P4l vt gRAEA ol5E 2
AUt S-cone HEIF L-cone TEIO] RF
A & Ao 23 A 79 GS-cone HE
L-cone j&d)e] 3’&741040] 27 Fu) Zo

=2 2

=
T
[}

Z el el

P
T
s

o 2

ALZ2 Az 45 dXo] o A= A
¢ 4 9t
Azel Gl whe A FE A4l W

ol Azt A Gl we Aole 7
BAYA Gtk A FE A AT
AN B 2 9L VAN 2eS
otk oleld Ao AR = @ o
of AA A= Fehs FHefshe @A ol
NAgRAR ] 7] @A BA} A&
& A AT

mo JN ox - 1o 1o mlm

frie A, Ad = @] Azse A, ¥
I ASe FEE AA R
Ejﬂr%% dobisitt. d¢
AAE Aol w2 AA
Holth O 23 §& A
of Hepid wf A frie ddel st Al
& Ave = Ao] 440nm *

7}
Aol A Az F= ddo] s Azdne

Ju—

i
32
=

o
K

- 397 -



Shevell(1992)2] A+ Ao} dx]3c}. Monnier
9} Shevell2004)2] AT+ AFole Ax|gt} o]
Bl AP § ot uead 2

1979; Monnier & Shevell, 2004; Shevell &
Monnier, 2005)94] & 1131 A& A Fde
Fop7] o] F& AFelxe ol
b AEol 1EE devt e Aer Hol
th 2 AP AE Leone HEE EA S
43§ ARl dEbeA 2ol A%
Leone AEONE A3 §E @40l A7
At L-cone jEdolA Uehd Al F= 4
o] 2] Wl Z& Scone FEIAETH Sk
a4 Ao] Wed 9l

A4 29I e B3 Fae wskek 259
Fe7E AR fr= @3 vAs EFHE Lot
BT} Shevell#} Monnier(2005)2] Aol A=
Fo 27t met 54 AR E A
A = Aol BHAAGL ol F eeiAE o
VA 235 Basigith o] 59 AFdlA
Hoe A

3t

e} W&ol Bobx|7] wiie] el A
b v eR 2 g d stEset 3

i vy E
o FHo Wm%‘ o /‘“xﬂtﬂt}] & 2to)
Uehdths ojd A+ A3Ey dAge A

F7F S7Kel wel FAow
GES7 Fe] FEE A f=
= AL Scone FEIo]L} Lcone T
L EZ 2] B4
m,] gl 24 2%
[EE A A sfEloly
2}=29) sﬂﬁﬂoﬂ THsHA 43 S Hol
L ol9} e A Ax 4= A
ArAz ] Z7|HAd B AYS A
gt

N

oy b

]_

r (

,4

)
>
N
N

An 23

Barnes, C. S., Wei, J., & Shevell, S. K. (1999).
Chromatic induction with remote chromatic
contrast varied in  magnitude, spatial
frequency, and chromaticity. Vision Research,
39, 3561-3574.

Biuml, K. (199)).

different surface collections: Examining some

Illumination changes under

principles of color appearance. Journal of the
Optical Society of America, 12, 261-271.
Cao, D., & Shevell, S. K. (2005). Chromatic

assimilation: ~ Spread  light or  neural

mechanism? Vision Research, 45, 1031-1045.

- 398 -



i

Fh, A=of SE7E MR RE Sy 0[xl= 2t

Delahunt, P. B., & Brainard, D. H. (2000).
Control of chromatic adaptation: Signals from
separate cone classes interact. Vision Research,
40, 2885-2903.

Derrington, A. M., Krauskopf, J., & Lennie, P.
1984. Chromatic mechanisms in lateral
geniculate nucleus of macaque. The Journal of
Physiology (London), 357, 241-65.

Devinck, F., Hardy, J. L, Delahunt, P. B,

Spillmann, L., & Werner, J. S. (2000).
Illusory spreading of watercolor. Journal of
Vision, 6, 625-633.

Engel, S. A., & Furmanski, C. S. (2001). Selective
adaptation to color contrast in human primary
visual cortex. The Journal of Neuroscience,
21(11), 3949-3954.

Jenness, J. W., & Shevell, S. K. (1995). Color
appearance with sparse  chromatic
Vision Research, 35, 797-805.

Logvinenko, A. D., & Hutchinson, S. J. (2007).

the of

context.

Evidence for existence colour

mechanisms  producing unique hues as

derived from a colour illusion based on

spatio-chromatic interactions. Vision ~Research,
47, 1315-1334.

Macleod, D. I. A, & Boynton, R. N. (1979).
Chromaticity diagram showing cone excitation
by stimuli of equal luminance. Journal of the
Optical Society of America, 69, 1183-1186.

Monnier, P. (2008). Standard definitions of

chromatic induction fail to describe induction

with S-cone patterned backgrounds.  Vision

Research, 48, 2708-2714.

Monnier, P., & Shevell, S. K. (2004). Chromatic
induction from S-cone patterns. Vision Research,
44, 849-856.

Sekiguchi, N., Williams, D. R., & Brainard, D. H.
(1993). Aberration-free measurements of the
visibility of isoluminant gratings. Journal of the
Optical  Sociery of America A, 10(10), 2105-

2117.

Shevell, S. K. (1978). The dual role of chromatic

backgrounds in color perception. Vision
Research, 18, 1649-1661.
Shevell, S. K. (1992). Redness from short-

wavelength-sensitive cones does not induce

greenness. Vision Research, 32, 1551-1556.
Shevell, S. K. (2003). The science of color (2nd

ed.). Oxford, UK: Elsevier, pp. 149-190.
Shevell S. K., & Monnier, P. (2005). Color shifts

from S-cone patterned backgrounds: Contrast

sensitivity and spatial frequency selectivity.
Vision Research, 45, 1147-1154.
Shevell, S. K., & Cao, D. (2006). Chromatic

assimilation measured by temporal nulling.
Vision research, 46(1), 106-116.

Singer, B., & D’Zmura, M. (1994). Color Contrast
induction. Vision Research, 34, 3111-3126.
Smith, V. C, Jin, P. Q., & Pokorny, J. (1998).

Color surrounds  and

appearance: Neutral

spatial contrast. Vision Research, 38, 3265-
3269.

Smith, V. C, Jin, P. Q., & Pokorny, J. (2001).
The of

induction. Vision Research, 41, 1007-1021.

role spatial  frequency in  color

Walraven, J. (1973). Spatial characteristics of

- 399 -



chromatic induction: The segregation of lateral

effects

from

stray

light

Research, 13, 1739-1753.

artefacts.

Vision

- 400 -

1 2013. 05. 20

2 2013. 12. 12
0 2013. 12. 27



Ao A R 42
The Korean Journal of Cognitive and Biological Psychology
2013, Vol. 25, No. 4, 383-401

The effects of color, spatial frequency
and shape on chromatic induction

Cha, Han Nim Song, Jaeseon Jung, Woo Hyun

Department of psychology, Chunbuk National University

Two experiments were conducted to investigate the impact of color, spatial frequency and shape on
chromatic induction. In experiment 1, the effects of inducing colors and test colors were examined. Stimuli
were S-cone patterns and L-cone patterns of concentric circles. The result of experiment 1 showed that
chromatic induction occurred both with S-cone and L-cone patterns. In particular, chromatic induction was
strong when inducing colors in the S-cone patterns were purple. Test colors also affected chromatic
induction. In experiments 2, the effect of spatial frequency and shape of the stimulus were tested. Three
types of shape were used as stimuli; concentric circle like in experiment 1, straight line and arc. The
result of experiment 2 showed that, if spatial frequency was higher chromatic induction was strong in all

shape of stimuli. These results imply that chromatic induction is concerned with early stage of visual

information process.

Key words : chromatic induction, chromatic assimilation, surrounding color, spatial frequency, S-cone pattern, L-cone

pattern
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